Uncovering a role for endocannabinoid signaling in autophagy in preimplantation mouse embryos.
Endocannabinoid signaling plays various roles in directing reproductive processes. Mouse embryos are shown to express high levels of CB1 receptor (CB1R). Low concentrations of anandamide stimulate embryo growth and implantation but at higher concentrations it adversely affects implantation. We tested the hypothesis that high levels of endocannabinoids cause autophagic activation and cell death in preimplantation mouse embryos. We used methanandamide (METH), a selective CB1R agonist, to examine the effect of heightened endocannabinoid signaling on autophagy in mouse embryos. Western blotting, immunofluorescence staining, transmission electron microscopy and TUNEL analysis were performed. We observed that METH treatment in vitro or in vivo up-regulated autophagic response in preimplantation mouse embryos. In blastocysts, apoptosis was also increased after METH injections. At 28 nM, which is considered a high physiological dose to embryonic cells, METH up-regulated autophagic activation in trophoblast stem cells. This work demonstrates for the first time that blastocysts respond to higher than normal levels of endocannabinoid by increasing autophagic activation and apoptosis.